The present study asks when young children understand that number words quantify over sets of discrete individuals. For this study, 2-to 4-year-old children were asked to extend the number word five or six either to a cup containing discrete objects (e.g., blocks) or to a cup containing a continuous substance (e.g., water). In Experiment 1, only children who knew the exact meanings of the words one, two and three extended higher number words (five or six) to sets of discrete objects. In Experiment 2, children who only knew the exact meaning of one extended higher number words to discrete objects under the right conditions (i.e., when the problem was first presented with the number words one and two). These results show that children have some understanding that number words pertain to discrete quantification from very early on, but that this knowledge becomes more robust as children learn the exact, cardinal meanings of individual number words.
Introduction
James, at 2½ years old, turned off the faucet in his bathtub. His mom said, ''Oh, you turned off the faucet because you noticed that it was full.'' James replied, ''Yes, we needed enoughs of water. We needed one, two, three, four, five, six, seven, eight, nine, ten of water.'' This anecdote is interesting both for what James appears to know, and for what he does not know about number words. Although he uses number words to talk about quantity, he applies them to a continuous substance (water). Adults, on the other hand, know that number is inherently discontinuous. If we want to talk about water using number words, we impose discrete units. We might say, for example, that there are ten gallons or ten inches of water in the bath. The key point here is that adults, unlike James, understand that bare number words cannot quantify over a continuous substance.
James's partial knowledge reflects the kind of intermediate state predicted by a constructionist account of number-concept development. Under the conceptual-role bootstrapping account (e.g., Carey, 2009; see also Block, 1986; Quine, 1960) , children first learn a set of symbols (in this case, the ordered list of number words), and then gradually imbue the words with meaning. In doing so, they are actually constructing the exact number concepts that the words denote. Although each piece of meaning must build on what was there before, changes accumulate in such a way that the final knowledge state is profoundly different than the initial knowledge state. The present paper investigates a piece of knowledge that is integral to the construction of natural-number concepts: Understanding that number is a property of sets of discrete individuals, rather than non-individuated substances.
Children represent a distinction between objects and substances well before they acquire language (Chiang & Wynn, 2000; Huntley-Fenner, Carey, & Solimando, 2002;  0010-0277/$ -see front matter Ó 2013 Elsevier B.V. All rights reserved. http://dx.doi.org/10.1016/j.cognition.2013.05.011
